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All numerous attempts of the electromagnetic field geometrisation were based on con-
cept ”particle-field” (pointlike sources and extended field; see for example [1-3]). But we
had recently shown that the free Dirac field can be considered as a curved nonorientable
closed connected time-space 4-manifold [4]. Its fundamental group consists of four global
gliding symmetries and the Minkowski space appears as the manifold universal covering
space. Taking this into account we now suggest a new approach to the electromagnetic
field geometrisation and this approach inevitably means a new topological interpretation
of the quantum mechanics mathematical formalism.
Namely, we suppose that interacting Dirac and Maxwell fields can be considered as a
single closed connected curved 4-manifold. Its fundamental group consists of four local
gliding symmetries and its covering space has a more complex curved structure. Electric
and magnetic fields appear within such approach as components of the curvature tensor
of the manifold covering space and the Dirac spinors appear as basic functions of the
manifold fundamental group representation.
Above concept differs from the one of general theory of relativity by two main points:
we geometrise not only the field but we also geometrise the field sources and we represent
the field and the sources not as a curved riemannian 4-space but as a 4-manifold.
We start with the known equations for interecting clasical electromagnetic and electron-
positron fields [5]
iγ1(
∂
∂x1
+ ieA1)ψ −
4∑
α=2
iγα(
∂
∂xα
+ ieAα)ψ = mψ, (1)
Fkl =
∂Ak
∂xl
−
∂Al
∂xk
, (2)
4∑
i=1
∂Fik
∂xi
= jk, jk = eψ ∗ γ1γkψ. (3)
Here h¯ = c = 1, x1 = t, x2 = x, x3 = y, x4 = z, Fkl-tensor of electric and magnetic fielfs,
Ak − 4-potential, γk-Dirac matrices, ψ- Dirac spinor, m and e-mass and charge of an
electron.
It is shown that in (1) the expression ▽k = ∂/∂xk + ieAk can be considered as the
translation group generator into a conformal pseudoeuclidean 4-space and ieAk appear
within such approach as Γk —the contraction of a riemannian connection Γ
q
kp of this space
Γk =
∑
p
Γpkp.
28
Multiplied by the reflection operators γk [1] the ▽k gives the representation of a local
gliding symmetry group in this space with the Dirac spinors as basic vecors of the repre-
setation. All this gives the opportunity to interpret (1) as the metric relation for a closed
connected nonorietable topological 4-manifold with the local gliding symmetry group as
its fundamental group and with a conformal pseudoeuclidean space as its universal cov-
ering space (two-dimentional analog of such manifold is the combination of a torus and
the Klein bottle [6]).
Now we use a relation between a riemannian connection and a riemannian curvature
tenor Rqlk,i [7]
Rqlk,i =
∂Γqli
∂xk
−
∂Γqki
∂xl
+ ΓqkpΓ
p
li − Γ
q
lpΓ
p
ki.
After contraction over q and l we obtain
Roik =
∑
q
Rqik,q =
∂Γi
∂xk
−
∂Γk
∂xi
. (4)
By comparison (2) and (4) we can write down the equations (1-3) using only geomet-
rical notations
iγ1▽1 ψ −
4∑
α=2
iγα ▽α ψ = mψ, (5)
4∑
i=1
∂Roik
∂xi
= jk, (6)
where Roik has the form (4).
Finally, we have the following geometrical interpretation of electromagnetic field.
1. Electromagnetic field and its sources (electron-positron field) can be considered as a
single 4-manifold which fundamental group is generated by four local gliding symmetries.
2. Universal covering space of this manifold is the conformal pseudoeuclidean space.
3. The 4-potentials Ak is defined by the connections of this space Γk (ieAk = Γk).
4. The electric and magnetic field components are defined by the components of the cov-
ering space curvature tensor Rik (ieFik = Rik).
5. The Dirac spinors appear as basic functions for the manifold fundamental group rep-
resentation.
One comment in conclusion. We see that replacing a ”wave-particle” by a space-time
manifold does not mean ”more determinism” for the quantum object description. And
we also see that the above topological approach does not introduce any hidden variables
and does not therefore contradict the Bell and von Neumann theorems [8,9].
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